SUMMARY Pseudomonas aeruginosa strain C2 was habituated to gentamicin by serial passage in broth containing increasing concentrations of the antibiotic and up to 250 ,ug/ml. The resistant progenies differed from the parent strain in antibiotic susceptibility to two other aminoglycosides, colonial morphology, lytic phage patterns, phage adsorption, and agglutination with the seven
During recent years gentamicin has been widely used in the treatment of severe infections caused by Gram-negative bacilli, particularly Pseudomonas aeruginosa. Acquired resistance of Ps. aeruginosa to gentamicin associated with its clinical use has been reported from various centres (Greene et al., 1973; Eykyn and Phillips, 1975; Seal and Strangeways, 1975 ).
Many of the clinical isolates of Ps. aeruginosa with minimal inhibitory concentration (MIC) values varying from 8 to 100 ,ug of gentamicin per ml do not contain known forms of gentamicinmodifying enzymes (Bryan and van den Elzen, 1977) , while experiments of conjugal mating with gentamicin-resistant strains as donors and a variety of recipients showed no transfer of gentamicin resistance (Holmes et al., 1974) .
Enzyme-negative resistant and susceptible strains show differential permeability to gentamicin, and it seems that relatively low gentamicin concentrations may be the selective force for the emergence of permeability-type resistant strains (Bryan and van den Elzen, 1977) . This is also supported by the linear relationship between MICs of gentamicin and the amount of surface lipid that has been demonstrated in wild and induced gentamicinReceived for publication 20 December 1978 resistant pseudomonas strains (Pechey and James, 1973) .
In this paper we describe differences in some characteristics between wild and laboratory-induced gentamicin-resistant strains. These differences interfere with the correct identification of the organism and its epidemiological characteristics and might be encountered also in gentamicin-resistant variants of Ps. aeruginosa Hugh and Leifson (1953) .
Production ofpigment Pyocyanin, pyorubin, and fluorescin production was examined on media A and B (King et al., 1954) .
Growth at 420C was examined by inoculating 5 ml of yeast extract broth (Rhodes, 1959) . A strain was considered able to grow at 42°C if it could survive three serial transfers (Haynes and Rhodes, 1962) .
Disc susceptibility tests were performed according to the procedure of Bauer et al. (1966 Pigment production was not affected by the growth of Ps. aeruginosa strain C2 in the presence of gentamicin. Subculture of the variants on trypticase soy agar plates revealed colonies different in morphology from those of the parent strain. The parent colonies were large, wrinkled, and irregular, but the variant colonies were small and smooth with well-defined edges.
The parent strain and the resistant variants were tested for their susceptibility to other antimicrobial agents by the Bauer-Kirby disc method. No differences were observed in the susceptibility pattern of the parent and the variant strains to carbenicillin, polymyxin and colimicin. On the contrary, the gentamicin-resistant variants were also found to be resistant to the two other aminoglycosides tested, kanamycin and streptomycin, while the parent strain was sensitive to both of them.
Ten serial transfers of the variants in gentamicinfree broth resulted in the recovery of strains that were indistinguishable from the parent strain. The revertants exhibited the same colony morphology, phage pattern, and immunotype as the parent strain. They were also able to grow at 42°C, attacked glucose in 24 hours, and were sensitive to gentamicin, kanamycin and streptomycin. The possibility that the variants are not Ps. aeruginosa may be ruled out by the fact that they were susceptible to Ps. aeruginosa phage 188/i and they were pigment producers.
Discussion
Cross-resistance between gentamicin, kanamycin, and streptomycin has been reported in wild and laboratory derived resistant strains of Ps. aeruginosa (Houang and Greenwood, 1977) . Comparative tests of clinically sensitive strains and gentamicin-resistant laboratory variants have shown differences in their growth rates and virulence for mice (Weinstein, 1973) . The present findings indicate that the laboratory-induced resistance of Ps. aeruginosa to gentamicin is accompanied by the loss of ability to grow at 42°C and of the receptor sites for phages. Besides, the resistant variants become nonserotypable by the sera produced against the seven immunologically distinct lipopolysaccharides of the Fisher's scheme. At this point it is interesting to note that clinical isolates of Ps. aeruginosa resistant to gentamicin were nonserotypable, but after repeated subcultures many of them became typable (Greene et al., 1973) , and the observation of Seal and Strangeways (1975) (Bartell et al., 1971; Reese et al., 1974) , and the sugar moiety is the receptor site (Lindberg, 1973) . The inability of our resistant variants to adsorb the phages may be due to changes of the sugar moiety of the slime and/or the lipopolysaccharide. The nontypability of the resistant variants with Fisher's antisera is another indication that changes may occur in the sugar or protein moieties of the lipopolysaccharide. Because the slime layer is one of the most toxic components of the microorganism, has antiphagocytic activity, and is produced in vivo Sensakovic and Bartell, 1974) , work is now in progress in our laboratory with extracted slime from a laboratory-induced resistant variant in order to find out possible changes in its chemical composition and biological properties. Li et al. (1974) (Richmond et al., 1975) 
